The functional role of stress proteins in ER stress mediated cell death.
The endoplasmic reticulum (ER) is an intracellular organelle involved in biosynthesis and the secretory pathway. This organelle has many resident proteins including biosynthetic enzymes and secretory proteins. Recent studies have suggested that dysfunction of the ER or secretory pathway is involved in the pathogenesis of various human diseases. Some stresses acting on the ER, which are designated ER stress, induce the accumulation of unfolded/misfolded proteins in the ER, leading to cell death. Misfolded proteins are retained until they form their native conformation or returned to the cytosol for degradation by the proteasome. Among the ER-resident proteins, molecular chaperones prevent aggregation of proteins within the ER, and orchestrate the ER quality control systems. We have reported the roles of novel stress proteins, namely 150-kDa oxygen-regulated protein, 94-kDa glucose-regulated protein and RA410. These proteins are induced significantly by hypoxia or oxidative stress and have cytoprotective effects under these conditions. These findings suggest that hypoxia and oxidative stress target the ER and secretory pathway, resulting in ER stress, and that these proteins exert cytoprotective effects in various diseases associated with ER stress.